
strength, i. e., 1 c.c. per cat unit, without any unplea¬
sant or dangerous results having been observed.4 The
administration of single doses equivalent to 1 minim
per pound is inadvisable except in the presence of
urgent heart failure, when the patient is in bed and
when prompt results are demanded. It should never
be attempted under any circumstances if the patient
has received any preparation of digitalis or its allies
within a period of two weeks.
It seems plain that when we are desirous of main¬

taining a continuous effect from digitalis, it is unneces¬
sary to give it at less than six hour intervals, for the
maximum effect of any one dose will not be reached
until six hours after its administration. A twenty-four
hour interval between doses would appear to be quite
satisfactory for maintaining a continuous effect; in
fact, I have found it so during the experience of the
last two years. One dose can be given each night and
will carry the patient until the next night. A dose of
20 minims daily, which is the average amount that the
body can dispose of in twenty-four hours,6 will suffice
in the great majority of patients to maintain the
desired digitalis effect which has been produced by a

series of larger doses.
It is furthermore plainly inadvisable to give a sec¬

ond dose at an interval of less than six hours after a

large initial dose such as has been recommended, for
the full effect of the first dose will not be manifest
until this time has elapsed. It would be more reasona¬

ble to wait for twelve or eighteen hours before giving
the second dose, for by that time early toxic signs
might make their appearance and warn us that more
of the drug would have no further beneficial effect on
the heart, and would only produce the undesirable
phenomena of poisoning.
74 West Forty-Eighth Street.

DIAPHRAGMATIC HERNIA DIAGNOSED
DURING LIFE

MILTON M. PORTIS, M.D.
AND

SIDNEY A. PORTIS, M.D.
CHICAGO

Diaphragmatic hernia is not so rare a condition as is
commonly believed. Most of the cases in the literature
were discovered either in the necropsy room or by
operation. The diagnosis during life without operation
was exceedingly rare until the advent of the roentgen
ray. With the aid of the fluoroscope in the last decade,
cases have been reported frequently. Almost all of the
roentgenologists of broad experience have reported one
or more cases. The condition is encountered more

frequently now as a result of war injuries.
Hernia of the diaphragm, as hernia elsewhere, may

be of congenital or acquired origin. A distinction
should be made between true and false hernia. The
true hernia has a distinct sac, consisting of a layer of
peritoneum inside and a pleural layer outside. Most
of the cases of traumatic hernia, due to crushing
injuries or stab or gunshot wounds, are of the false

6. Pardee, H. E. B.: Notes on Digitalis Medication, I, The Rate of
Disappearance of Digitalis from the Body, J. A. M. A. 73: 1822
(Dec. 13) 1919.

Read before the Section on Gastro-Enterology and Proctology at
the Seventy-First Annual Session of the American Medical Association,
New Orleans, April, 1920.

variety. The hernia may occur through the three
larger preformed natural openings of the diaphragm
which permit the esophagus, aorta and vena cava to
pass, or the smaller ones for the passage of the azygos
veins and splanchnic nerves. Besides, it may occur
in congenitally weak areas of the diaphragm, like the
foramen of Morgagni, which lies on each side at the
costosternal portion, or it may occur in the posterior
portion, in the space between the costal and lumbar
portions of the diaphragm. Gossnitz 1 has shown by
studies in comparative anatomy that this area is the
last to be closed, and that defects invariably occur in
this region.
DIFFERENTIAL DIAGNOSIS ACCORDING TO ROENTGENO-

LOGIC FINDINGS

Eventration Hernia
High dome of the diaphragm with High diaphragm with loss of con-
no loss of contour tour, a portion being regular, a

portion being blurred
No gas shadows above liver Gas or barium shadow seen above
shadow liver shadow

Gastric deformity
More likely to be congenital Obstruction
Paradoxical movement of the dia- Presence of gas or fluid or both
phragm in the hernial sac.

Various abdominal viscera are found in the hernia,
but the stomach and colon are by far the most common.
The left side is the one most often involved, probably
because the liver protects the diaphragm on the right
side. According to Vogel,2 the left side is involved
fifteen times as often as the right. The size is variable,
from some so small that they can hardly be demon¬
strated, to others so large that almost the entire dia¬
phragm is involved.

SYMPTOMS

There are no pathognomonic symptoms. Many cases
give no symptoms at all. Especially is this true in
those of congenital origin. The complaints are variable
and arise either in the abdomen or in the chest, depend¬
ing on the amount of interference with the function of
the various organs involved in or near the hernia. The
displacement of the thoracic organs by the hernia and
the constriction of the hernial ring on the contents of
the sac, as well as the effect of adhesions both inside
and outside the sac, all serve to modify the clinical
picture.
In some cases embarrassed respiratory action causes

dyspnea and cyanosis. In others, cardiac displacement
may cause palpitation and mediastinal discomfort and
dizziness. Gurgling and rumbling sounds may be heard
in the affected region.
Gastro-intestinal symptoms are not constant. Dys¬

pepsia, belching, nausea and even vomiting may occur.
Hematemesis has also been reported. Pain in the
upper abdomen is frequent, and it may be felt in the
chest on the affected side. The pain is usually
increased by respiration. At times there may be colicky
pains, with the clinical picture of subacute or acute
intestinal obstruction.
Constipation is frequent, and strong cathartics may

be necessary for free evacuation. Our case presents
the clinical picture found in Hirschsprung's disease.
The toxic picture, during the constipated stage with
the accumulation of feces in the colon, was relieved by
forced evacuations from time to time of large amounts
of fecal material.

1. Gossnitz: Inaug. diss., Jena, 1903.
2. Vogel, K. M.: Am. J. M. Sc. 145:206-219, 1913.
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There is usually a loss of weight during the acute
stage, with a gain in the interval, when free from
symptoms. The position of the patient also influences
the symptoms. Some are unable to lie down because
of aggravation of the complaint, while others are able
to lie only on one side.

PHYSICAL SIGNS
In the large hernias the findings are usually definite

and easily recognized. In the small ones, however, it
may not be possible to demonstrate any abnormal
findings.
The affected side may appear larger. Litten's sign

is often absent on the affected side. The heart may be
found to be displaced.
Tympany may be elicited where normal pulmonary

resonance should be found. The note may change with
posture or at different times, owing to the presence of
fluid in the viscera in the hernia or fluid in the sac.

This variation in the findings is very sig¬
nificant for the diagnosis of hernia.
Breath sounds are usually absent over the
tympanitic or dull area. Frequently gurg¬
ling sounds are heard. Succusion may be
elicited.
The roentgen-ray findings are the most

important and conclusive. With the fluor-
oscope one can readily see the high posi¬
tion of the diaphragm on one side, with
one or more of the abdominal viscera pro¬
truding into the elevated area. With the
opaque meal the stomach or colon or both
may be demonstrated in the hernia. The
displacement of the heart and the lungs
and the change of position of the abdom¬
inal viscera are all readily seen. The stom¬
ach alone, or the stomach and colon, are
found most frequently in the sac. The
small intestine and the liver and the spleen
have also been found in the hernia.

DIFFERENTIAL DIAGNOSIS
Hernia of the diaphragm must not be

confused with eventration, pneumothorax,
subphrenic abscess or diverticulum of the
esophagus. The differential diagnosis is
usually not difficult. However, eventra¬
tion offers a great deal of trouble in differ¬
entiating it from large hernias. The term
eventration is rather loosely used by some
authors. It should be limited to cases with atony or

paralysis of half of the diaphragm. J. P. and D. Y.
Keith state their differential diagnosis based on roent-
genologic findings as in the accompanying tabulation.
In cases with hernia, bismuth can often be demon¬

strated in the colon above the level of the bow line of
the diaphragm.

TREATMENT

Aside from palliative medical measures, the only
treatment is surgical repair of the hernia. Although
the operation is at times very difficult, yet a number of
successful operations are recorded in the literature.

REPORT OF CASE

History.—Mr. M., aged 42, who consulted us in November,
1919, sixteen years before, while wrestling, felt a sudden
severe pain in the left side, and this continued for several
days. Since that time he had not been well. He had had
recurring periods of abdominal distress, especially associated

with constipation. By forced measures, a large evacuation
was induced at these times and was accompanied by
temporary prostration. Then he would have an interval of
comparative comfort. These attacks had been coming more

frequently until there were more than one a week. Between
attacks stools were frequently ribbon-like and contained
mucus, but no blood was ever noted. He had frequent head¬
aches and malaise. There were attacks of severe epigastric
pain in the early morning hours, which were relieved by
alkalis, and he also had had sharp pains several hours after
meals, which were relieved by food. He had never had
nausea or vomiting.
Physical Examination.—The patient was well nourished and

robust. The eye reactions were normal ; the reflexes were
intact, and likewise no abnormalities were to be found in the
nervous system. The lymphatic system showed nothing
abnormal. There was no deformity of the chest. The apex
beat was seen faintly toward the ensiform. Litten's sign was
absent on the left side. There was an area of tympany below
the angle of the scapula on the left, and the breath sounds
were faint in this region. Gurgling sounds were heard in the

Left leaf of diaphragm high and arched; stomach in pouch; to right and below,
splenic flexure of colon.

axilla and beneath the angle of the left scapula. The right
border of the heart was found 1 inch to the right of the right
sternal border, and the apex was displaced inward and down¬
ward. The heart tones were normal. The systolic blood
pressure was 112, and the diastolic 85. The abdominal find¬
ings were negative. The liver was normal and the spleen
could not be palpated. The urine showed no albumin, sugar
or casts, but did show a large amount of indican. The
stomach test revealed normal acids and ferments, and there
was no occult blood. The motility was normal. The stool
showed no occult blood. The blood gave a picture of secon¬
dary anemia of moderate grade. The Wassermann test was
negative. The fluoroscopic examination revealed a high
diaphragm on the left side which involved the inner two
thirds. In this pouch gas-filled viscera were seen. The heart
was crowded to the right.
On giving barium in buttermilk, the stomach was found in

this pouch and to its left the splenic flexure of the colon was
seen. This was more apparent when the patient was in the
reclining position. The stomach did not show an hour-glass
appearance. Food dropped readily from the part above the
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bow line of the diaphragm into the part of the stomach below
and the stomach emptied in normal manner. The duodenal
bulb was normal. The liver shadow was normal and there
was no tenderness over the appendix or the gallbladder.

ABSTRACT OF DISCUSSION
Dr. James T. Case, Battle Creek, Mich. : In five cases of

diaphragmatic hernia the stomach was involved in the hernia,
and in four cases the colon was involved. Three of these
nine patients were hunchbacked, and I have wondered if it
would not be possible that deformity of the spine and the
accompanying unequal pull on various portions of the dia¬
phragm might not predispose to this condition.
Dr. Ernest Clyde Fishbaugh, Los Angeles : I had one

case in which, from the history and the physical examination,
I felt sure such a condition existed. On the morning of the
examination, the symptoms of fullness in the stomach, belch-
ing and distress, oí which
the patient complained, were
absent. Roentgen-ray exam¬
ination revealed a normal
stomach, in normal position.
Next day his symptoms were

present. The stomach was

again roentgenographed and
the greater part of it and of
the splenic flexure were in
the left «ide of the thorax.
This case showed the possi¬
bilities of a roentgen-ray
error in the study of dia¬
phragmatic hernia.
Dr. W. O. Nisbet, Char¬

lotte, N. C. : A man was
standing on a table doing
some work. The table tilted
and he was precipitated from
a second story window into
a pile of drygoods boxes on
the ground below. He was
considerably injured about
the thorax, and very much
«hocked. During the roent¬
gen-ray examination the dia¬
phragmatic hernia was dis¬
covered. The man gradually
recovered from his thoracic
injuries and although the
hernia remained unreduced,
was back at his work and
able to take his food satis¬
factorily.
Dr. F. A. Speik, Los An¬

geles : A boy, 5 years old,
exhibited symptoms of ulcer
of the pylorus, together with signs of obstruction. He had
a hernia of the stomach through the left leaf of the dia¬
phragm. He was operated on by the subdiaphragmatic method,
and entirely relieved of the obstructive symptoms, and cured.
As for the differential diagnosis of diaphragmatic hernia,
particularly with relation to diverticulum of the cardiac end
of the esophagus, one is apt to miss a diverticulum in the
lower end of the esophagus by depending entirely on the plate
method, as most of the bismuth or barium may stay above the
diaphragm, and the condition may not be recognized as a

diverticulum of the esophagus. I saw such a case diagnosed
hernia of the stomach by a competent roentgenologist.
Dr. Milton Portis, Chicago : One of the authors referred

to in the literature said that he had operated and found a
small diverticulum that he had not been able to diagnose
either clinically or roentgenologically. He emphasized the
fact that in case of obscure abdominal symptoms, when the
abdomen was opened and the definite lesions were not found
in the usual, ordinary places, he always searched the dia¬
phragm very carefully for evidences of these small hernias.

SOME DIFFICULTIES IN THE DIAG-
NOSIS OF OSTEOSARCOMA

ROBERT B. COFIELD, M.D.
CINCINNATI

The early recognition of osteosarcoma is probably
one of the most difficult, as well as one of the most
important problems in the differential diagnosis of
bone diseases. As its primary origin is in the medulla
or periosteum of bone, as it is not confined to any
particular age in life, and as it not infrequently runs
an irregular clinical course on account of the wide
variation in its histologic elements, its early recogni-
tion is extremely difficult. The fact that a deferred
diagnosis not infrequently means the sacrifice of the

Fig. 1.—Multiple sarcoma of the spine, showing expansile tumors
of the vertebrae simulating circumscribed abscesses.

patient's life, while a mis-
taken diagnosis may result
in the needless loss of the
patient's limb, brings to us
a realization of the impor-
tance of a careful study of
this problem.
Sarcoma involving the

spinal vertebrae and the
short bones, such as the
tarsus, is probably more
difficult of recognition
than that occurring in the
long bones. Central or

medullary sarcoma is fre-
quently more confusing
than the periosteal variety.
Occurring, as it does,
where we are accustomed
to find chronic inflamma¬
tory processes developing,
it is frequently confused
in the beginning with tu¬
berculosis, syphilis and
osteomyelitis. On account
of its proliferative char¬
acter it not infrequently
takes on characteristics
simulating new growths,
such as osteoma, chon-
d r o m a, myeloma, and
myositis ossificane.
Since there are no path¬

ognomonic symptoms or
definite serologie reactions whereby we can recognize
the early appearance of primary osteosarcoma, we
are compelled to rely for a diagnosis on: (1) the
clinical data ; (2) the roentgen-ray examinations, and
(3) exploratory operation with macroscopic and
microscopic examination of the pathologic material.

CLINICAL DATA

The clinical course of osteosarcoma varies accord¬
ing to its origin and degree of malignancy, and
whether it is of the medullary or periosteal variety.
Medullary sarcoma occurring in the long bones
usually has its origin in the region of the metaphysis,
and soon takes on a rapid destructive effect, invading
the shaft and breaking through the cortex, where it

Read before the Section on Orthopedic Surgery at the Seventy\x=req-\
First Annual Session of the American Medical Association, New Orleans,
April, 1920.
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